
X-RAY, EUV, UV AND OPTICAL EMISSIVITIES OF

ASTROPHYSICAL PLASMAS

This grant includes work on computer codes to predict X-ray and EUV emission

spectra, improvement of the accuracy of the atomic rate coefficients which enter those

codes, and application to stellar coronae, binary X-ray sources, and hot interstellar gas

in the Galaxy in general and in supernova remnants.

I. Improved X-ray Emission Code.

In this reporting period we have concentrated on evaluating the available collision

strength and dielectronic recombination data and on incorporating the iron L-shell col-

lision strengths of Duane Liedahl (computed with HULLAC) in the code. We have pub-

lished the first major results, an evaluation of the M-shell collisional data for iron based

on SERTS and EUVE data (Brickhouse, Raymond and Smith 1995). We have critically

compared the existing X-ray emission codes as a follow-on to the Napa HEAD meeting

in 1994 (Brickhouse et al. 1995). We are using ASCA spectra and EUVE spectra to fur-

ther test the reliability of the codes by testing whether a single set of model parameters

can account for the entire observed spectrum. We have written a review of the emission

spectra of hot astrophysical plasmas emphasizing some lesser-known processes (Raymond

and Brickhouse 1996). We have also considered the effects of non-Maxwellian electron

velocity distributions on emission line spectra (Anderson, Raymond and van Ballegooi-

jen 1996). N. Brickhouse presented a colloquium on the use of spectral models for EUV

Astrophysics at Auburn U in February 1995. All three of us participated actively in the

Rates, Codes, & Astrophysics Workshop in July 1995, sponsored by the AXAF Science

Center, serving on the organizing committee (Raymond, Brickhouse), chairing a session

on atomic rate uncertainties (Raymond), and presenting papers on photoionized plasmas

(Liedahl) and spectral fitting approaches (Brickhouse).

II. Supernova Remnants

We participated in an analysis of ROSAT observations of a cloud in the Cygnus

Loop (Graham et al 1995), and we are engaged in a program to combine ROSAT, IUE,

HUT and optical observations of a shocked cloud in the Cygnus Loop, including the only

useful [Ne V] images of a supernova remnant of which we are aware. J. Raymond pre-

sented a review of supernova remnant shock waves at the APS meeting in Washington,

DC in April 1995.

III. Binary X-ray Sources.

Papers on ORFEUS observations of AM Her (Raymond et al 1995) and an archival

study of HST observations of HZ Her (Cheng, Vrtilek and Raymond 1995) were pub-

lished, and a paper on the cataclysmic variable TV Col is in press. D. Liedahl presented

a seminar at CfA on the identification and interpretation of recombination edges in the

ASCA spectrum of Cyg X-3.



IV. Stellar Coronae

A paper on the useof the coronal forbidden lines astemperature diagnostics for the
coronawas published (Esseret al. 1995),incorporating the updated atomic data as well
asmodels for photoexcitation from the disk radiation. N. Brickhousepresenteda review
at the IAU Colloquium on "Astrophysics in the Extreme Ultraviolet" in March 1995.
Shepresenteda paper at the Cool Stars Workshopin October 1995on the EUV transi-
tion region lines of Capella. Shealso presenteda review of EUV results on stellar coro-
nae at the "APS Topical Conferenceon Atomic Processesin Astrophysics" in January
1996.
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